- SHT-PT002.1 

Express Mail Label No. EV 318163104 
[0001] GLASS/METAL LAMINATE FOR APPLIANCES 

[0002] CROSS REFERENCE TO RELATED APPLICATION 
[0003] This application claims the benefit of U.S. Provisional Patent Application 
No. 60/417,900, filed October 11, 2002, which is incorporated by reference herein as if 
fully set forth. 

BACKGROUND 

[0004] The present invention relates generally to materials used for appliances, 

specifically stainless steel shelled kitchen appliances. More specifically, the invention 
relates to a stainless steel/glass laminate for use as a decorative covering for an 
appliance, such as a refrigerator, freezer, oven, microwave, range hood, or dishwasher, 
or other items, for example, a fireplace enclosure. 

[0005] An emerging trend in the home appliance market is the use of stainless 

steel as the outer shell of the appliance. Many consumers find the industrial-like look 
of stainless steel visually appealing, and assume that the quality of stainless steel clad 
appliances is higher than that of appliances with other types of shell covers. While 
stainless steel is an appropriate cladding for industrial-type appliances, due to the 
reality that stainless steel is costly, heavy, and difficult to clean, significant drawbacks 
occur in its use in the non-industrial market. Specially formulated cleaners need to be 
used to remove fingerprints, dust, splatter and other dirt that commonly accumulates 
in the home environment. Commonly used abrasives will also leave visible scratches 
on the surface of the stainless steel, altering the uniform appearance. 
[0006] It would be desirable to provide a material with the industrial appearance 

of stainless steel, for such applications, that is both lighter and easier to maintain in a 
non-industrial environment. It would also be desirable to accomplish this objective 
while maintaining the durability associated with stainless steel appliance enclosures. 
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[0007] SUMMARY 

[0008] The present invention provides a novel glass/metal laminate for use as a 
shell on an appliance or other article and a method of fabricating the novel glass/metal 
laminate. The glass/metal laminate includes a glass sheet, a metal sheet, and an 
adhesive layer bonding the glass and metal sheets, whereby the metal sheet is visible 
through the glass sheet. The finished laminate is preferably installed on the outer 
surface of a refrigerator, oven, or other appliance or article to provide a durable and 
visually appealing finish, which can appear similar to stainless steel or other types of 
finishes. 

[0009] In one aspect of the invention, the laminate is fabricated using a batch 
process performed in a sealed curing chamber. Air pressure is reduced in the curing 
chamber to allow entrained air bubbles in the adhesive layer to dissipate to produce a 
more visually appealing finished product. After the air bubbles have dissipated, the 
fabricated laminate is exposed to UV radiation through the glass sheet to cure the 
adhesive layer. 

[0010] In another aspect of the invention, the laminate is fabricated using a 

continuous process. A glass or metal sheet is fed along a conveyor or similar apparatus 
and the adhesive layer is applied with a roller. A mating glass or metal sheet is placed 
on top of the adhesive layer. The glass/metal laminate is compressed between two 
counter rotating rollers which remove entrained air bubbles from the adhesive layer. 
In the last step of the process, a UV light source cures the adhesive layer by passing 
UV radiation through the glass sheet. 

[0011] BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] This invention will be described in further detail below with reference to 

the attached drawings. In the drawings: 

[0013] Figure 1 is a perspective view of one embodiment of a glass/metal 

laminate according to the present invention. 
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[0014] Figure 2 is a schematic diagram of a first system for the manufacturing of 
a glass/metal laminate according to the present invention. 

[00 15] Figure 3 is a schematic diagram of a second system for the manufacturing 
of a glass/metal laminate according to the present invention. 

[0016] Figure 4 is a schematic diagram of a third system for the manufacturing 
of a glass/metal laminate according to the present invention. 

[00 17] Figure 5 is a schematic diagram of a fourth system for the manufacturing 
of a glass/metal laminate according to the present invention. 

[0018] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0019] The present invention provides thin sheets of metal bonded to glass 
panels as an alternative to using stainless steel for home and commercial appliances. 
Figure 1 shows a first embodiment of a glass/metal laminate 10 according to the 
present invention. The glass/metal laminate 10 is comprised of at least one layer of 
glass sheet 15, an adhesive layer 16, and a metal sheet 17. 

[0020] The glass sheet 15 may be composed of any glass which would be suitable 
for an appliance surface. Such glass may include, but is not limited to PYREX, quartz, 
borosilicate, soda lime, annealed glass, alkali-free borosilicate glass, or any other 
suitable glass. The top 11 of the glass sheet 15 may have a shiny surface or it may be a 
matte surface. 

[0021] The metal sheet 17 may be a thin sheet or foil of any metal or other 
suitable material that has the aesthetic properties of stainless steel or any other 
desired decorative layer. These sheets maybe made out of aluminum, steel, chromium, 
cobalt, nickel, zinc, silver, platinum, or any other suitable material. The surface 20 of 
the metal sheet 17 may be finished in such a way to give aesthetically equivalent 
characteristics as that of a stainless steel panel. 

[0022] The adhesive layer 16 is comprised of any adhesive product that is 
transparent and which would allow the consumer to see through the panel to the metal 
sheet behind it. Such adhesives may include, but are not limited to, acrylic adhesives, 
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adhesive films, anaerobic adhesives, epoxies, heat activated adhesives, hot melt 
adhesives, hydrocolloids/hydrogel adhesives, moisture cured adhesives, polyester 
adhesives, pressure sensitive adhesives, silicone adhesives, urethane adhesives, light 
cured adhesives, and UV cured adhesives. The most preferable adhesive of the present 
invention is a radiation-cured adhesive. Radiation-cured adhesives such as light cured 
adhesives and UV curable adhesives are found essentially of low or medium molecular 
weight resins, monofunctional or multifunctional monomers, additives, pigments, 
photoinitiators and/or photosynthesizers. Any suitable type of UV curing can be used 
in the present invention that is compatible with the metal and glass being bonded. 
[0023] The metal/glass laminate 10 is preferably affixed to a surface of an 
appliance, such as a refrigerator, a freezer, a dishwasher, a microwave oven, a 
conventional oven, a stovetop range, an exhaust hood, or any other appliance or article. 
[0024] The manufacturing of the glass/metal laminate 10 must be carried out so 
that there are no air bubbles in the adhesive layer 16. This would detract from the 
aesthetic appearance of the laminate 10. The preferred process comprises either a 
batch process, or a continuous process. One embodiment of the batch process according 
to the present invention is performed in a curing chamber. In accordance with the 
present invention as shown in Figure 2, a glass sheet 15 is suspended in a sealed 
curing chamber 60, having a body 63 and a cover 61, by suspension devices 64. The 
suspension devices 64 may be attached to the body 63 of the sealed curing chamber 60 
or may be attached to the curing chamber cover 61. Vacuum-grade gaskets 62 are 
located between the curing chamber cover 61 and the body 63. At least one external 
actuator 65 extends into the chamber 60 and holds the metal sheet 17. A UV light 
source 67 is located over the sealed curing chamber 60 in order to cure the adhesive. 
The metal sheet 17, which is coated with an adhesive 16, is raised using external 
actuator 65 and pressed uniformly against the glass sheet 15. The atmospheric 
pressure within the chamber is reduced by a vacuum pump connected to the vacuum 
line 66. The atmosphere within the sealed curing chamber may be air, and more 
preferably is a moisture-free air or pure nitrogen. The reduced pressure within the 
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sealed curing chamber during this process is 500 mbars or less, more preferably 300 
mbars or less, and most preferably 150 mbars or less. Any trapped air or gas within 
the high viscosity adhesive layer is thus removed by the use of this vacuum. The 
sealed curing chamber cover 61 is made of a clear, UV transmitting material, which 
allows an operator to see that the adhesive layer is even and smooth, and that all air 
bubbles have been eliminated. Following this, radiation from a UV light source 67 is 
then applied, and curing occurs by reaction initiated by UV radiation that is 
transmitted through the sealed curing chamber cover while the system is at reduced 
pressure. The complete glass-metal laminate is then removed from the sealed curing 
chamber. 

[0025] This process is applicable to join any decorative layers such as colored 
metal sheets, plastic or other metallic or nonmetallic layers to glass or similar clear 
substrates. The glass sheet and the metal sheet may be in a flat or a curved shape, 
and more preferably is flat. Any clear adhesive which is curable by radiation, heat, 
moisture or other suitable means may be used for this invention. More preferably, the 
adhesive is clear and colorless. The completed panel that is produced by this procedure 
can be attached to any flat surface or support on residential or commercial appliances 
such as refrigerator doors, freezer doors, cooktops, control panels, backsplashes, 
shelves, stoves, microwave ovens, ovens, fume hoods, etc. 

[0026] Another process for forming the laminate in accordance with this 
invention will be explained with reference to Figure 3. A pressurized roller system 100 
comprises a conveyer belt 101 onto which glass sheet 15 is deposited. In the adhesive 
dispensing stage 121, the glass sheet is conveyed to a roller coater 102 that 
automatically dispenses a thin coat of UV curable adhesive 16. The glass sheet 15 with 
the adhesive layer 16 is then conveyed to a bonding stage 122 where a metal sheet 17 
is placed on the adhesive layer 16. This glass metal laminate proceeds through a press 
stage 123 where pressure is applied to the metal/glass laminate 10 by a bottom roller 
104 and a top roller 103. The outer surface of the bottom roller 104 and top roller 103 
can be made out of any material suitable for this purpose. Within the press stage 123, 
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essentially all of the entrained air bubbles within the adhesive 16, as well as any off- 
gassing from the adhesive 16, is squeezed out from between the metal and glass layers 
at this point in the manufacturing process. The glass/metal laminate is then irradiated 
by a UV light source 105 as it exits the roller in curing stage 124. In the curing stage 
124, the UV light source 105 is mounted in such a way that the UV curable adhesive is 
exposed to the UV radiation. This can be done by mounting the UV light source 105 
underneath a UV-transparent conveyor belt, or by having sufficient gaps in the 
conveying apparatus. Additional rollers 103, 104 may also be provided in this stage to 
maintain pressure on the laminate as the adhesive is cured. Alternatively, the 
laminate may be manufactured with the glass sheet 15 on top as the UV light source 
105 would then be mounted over the conveyor as shown in Figure 4. 
[0027] Alternatively, as shown in Figure 5, a continuous metal sheet may be 

unwound from spool 108 through a roller 109 onto the conveyor apparatus 101. In the 
adhesive dispensing stage 121, the metal sheet 17 proceeds to the dispensing roller 
coater 102 which automatically dispenses a thin coat of adhesive 16. After the 
adhesive dispensing stage 121, the metal strip coated with adhesive goes through a 
cutting apparatus 110, 111 where the coated metal strip is attached to the length of the 
glass metal laminate. In the press stage 122, a glass sheet 15 is lowered onto the 
adhesive 16 from where the glass/metal laminate 10 proceeds into the squeezing stage 
123. In this stage, pressure is applied by rollers 103 and 104 to squeeze out air bubbles 
trapped in the UV curable adhesive layer 16, as well as any off-gassing that occurs in 
the adhesive 16. The glass/metal laminate 10 is then immediately irradiated by the 
UV light source 105 as it exits the rollers into the curing stage 124. 
[0028] While the preferred embodiment of the invention has been described in 
detail, the invention is not limited to the specific embodiment described above, which 
should be considered as merely exemplary. Further modifications and extensions of 
the present invention may be developed, and all such modifications are deemed to be 

within the scope of the present invention. 
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